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1
STAMPED ELECTRICAL TERMINAL

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit of U.S. provisional
Application No. 61/364,915 filed Jul. 16, 2010, and U.S.
provisional Application No. 61/360,938 filed Jul. 2, 2010 the
disclosures of which are incorporated in their entirety by
reference herein.

TECHNICAL FIELD

The present mnvention relates to electrical terminals, such
as but not limited to terminals of the type having coils springs
operable to facilitate electrical connectivity between the ter-
minal and one or more electrical connectors.

BACKGROUND

Electrical terminals are used 1n a number of applications to
tacilitate electrical connections between one element and
another. Some electrical terminals may be configured to
facilitate use with a removable connector of the type that may
be repeatedly inserted and removed from electrical engage-
ment with the electrical terminal. The ability of the electrical
terminal to facilitate electrical connectivity with such a
removable connector can be problematic 1f an electrical con-

nection area between the terminal and connector has poor
connectivity, particularly when tolerance variations or degra-
dation from repeated use causes a mating arrangement
between the components to become loose or otherwise 1nse-
cure.

SUMMARY

One non-limiting aspect of the present invention contem-
plates providing an electrical terminal that facilitates proper
clectrical connectivity with a connector.

One non-limiting aspect of the present invention contem-
plates a stamped electrical terminal configured to electrical
connect to a connector. The terminal may include: an electr-
cally conducting body portion stamped to form from a metal
sheet, the body portion including a first open end with a first
engagement portion having a first width sufliciently sized to
provide a first interference fit with the connector; and a resil-
ient conducting element positioned within the first open end
having a first opening sized to provide a second interference
{1t with the connector.

One non-limiting aspect of the present invention contem-
plates the body portion including a second open end opposite
the first open end, the second open end having a second
engagement portion with a second width sufficiently sized to
provide an third interference fit with a second connector.

One non-limiting aspect of the present invention contem-
plates the body portion including an 1nner passageway for
fluidly connecting the first open end with the second open
end.

One non-limiting aspect of the present invention contem-
plates the passageway having a third width, the third width
being less than each of the first and second widths, and
wherein the second width 1s less than the first width.

One non-limiting aspect of the present invention contem-
plates an entire axial length of the body portion including a
told line where opposing sides of the electrically conducting
body portion are bent together.
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One non-limiting aspect of the present invention contem-
plates the resilient conducting element being a coil spring.

One non-limiting aspect of the present invention contem-
plates the coil spring applying more normal force to the
connector than the first engagement surface.

One non-limiting aspect of the present invention contem-
plates the body portion having a uniform material thickness
substantially throughout.

One non-limiting aspect of the present invention contem-
plates the body portion including at least one lance to position
the resilient element within the first open end.

One non-limiting aspect of the present invention contem-
plates each of the at least one lance being formed by punching
a slot within the body portion such that a side of each slot curls
inwardly more towards the resilient conducting element than
a side of the body portion on an opposite side of the resilient
conducting element.

One non-limiting aspect of the present invention contem-
plates a terminal for recerving a connector comprising: a
conducting material folded end-to-end to form a body portion
having an open end shaped to provide an interference fit with
the connector; and a flexible conducting element positioned
within the open end to {facilitate electrical connectivity
between the connector and the body portion

One non-limiting aspect of the present invention contem-
plates an inner diameter of the open end at the interference fit
being greater than an 1nner diameter of the flexible element.

One non-limiting aspect of the present invention contem-
plates the body portion including at least two diametrically
opposed lances to position the flexible conducting element
within the open end, the lances being formed by punching
corresponding holes with the body portion such that a portion
of each punched hole folds inwardly to form the correspond-
ing lance.

One non-limiting aspect of the present invention contem-
plates an mner diameter of the body portion on adjoining
opposed sides of the flexible conducting element being equal
and greater than an mner diameter of the lances.

One non-limiting aspect of the present invention contem-
plates a method of forming a terminal operable for electri-
cally connecting to a connector. The method may include:
folding a piece of conducting material to form at least a
partially hollow body portion having an open end shaped to
receive the connector; and positioning a deformable conduct-
ing element within the open end to facilitate electrical con-
nectivity between the body portion and the connector.

One non-limiting aspect of the present invention contem-
plates positioning the deformable conducting element within
the open end after folding the tlat piece of conducting material
to the at least partially hollow body.

One non-limiting aspect of the present invention contem-
plates positioning the deformable conducting element within
the open end prior to folding the flat piece of conducting
material to the at least partially hollow body.

One non-limiting aspect of the present invention contem-
plates folding the deformable conducting element at the same
time as the flat piece of conducting matenal 1s folded to form
the at least partially hollow body portion.

One non-limiting aspect of the present invention contem-
plates bending two diametrically opposed sections of the
body portion inwardly to form diametrically opposed lances
that facilitate position the deformable conducting element.

One non-limiting aspect of the present invention contem-
plates the deformable conducting element being a resilient

coil spring.

BRIEF DESCRIPTION OF THE DRAWINGS

The present mvention 1s pointed out with particularity in
the appended claims. However, other features of the present



US 8,342,893 B2

3

invention will become more apparent and the present imven-
tion will be best understood by referring to the following
detailed description in conjunction with the accompany
drawings 1n which:

FIGS. 1-4 1llustrates an electrical terminal 10 contem-
plated by one non-limiting aspect of the present invention.

DETAILED DESCRIPTION

Asrequired, detailed embodiments of the present invention
are disclosed herein; however, 1t 1s to be understood that the
disclosed embodiments are merely exemplary of the mven-
tion that may be embodied 1n various and alternative forms.
The figures are not necessarily to scale; some features may be
exaggerated or mimmized to show details of particular com-
ponents. Therefore, specific structural and functional details
disclosed herein are not to be interpreted as limiting, but
merely as a representative basis for teaching one skilled 1in the
art to variously employ the present invention.

FIGS. 1-4 1llustrates an electrical terminal 10 contem-
plated by one non-limiting aspect of the present mvention.
The electrical terminal 10 may be configured in accordance
with the present invention to facilitate electrically intercon-
necting first and second connectors (not shown), such as but
not limited to one being a high current terminal suitable for
use 1n hybnd electric vehicle charge couplers, optionally
conforming to the Society of Automotive Engineers (SAE)
standard SAE J1772. The electrical terminal 10 may be com-
prised of a conducting body portion 12 having integrally
formed first and second ends 14, 16 configured to facilitate
respectively establishing a removable electrical connection
with the first and second connectors.

The electrical terminal 10 may be formed by folding a flat
piece of conducting material, typically a flat piece, as part of
a stamping or other bending operation into the illustrated
shape. The folding or stamping operation may be achieved by
forming or shaping the material in a die or other fixture
suificient to provide the desired configuration. The illustrated
configuration may be considered as an end-to-end fold since
opposing ends 20, 22 of the body portion 12 are folded
together or proximate to each other. This operation may result
in a fold line or fold gap 24 forming between the two ends
depending on how closely the two ends are positioned to each

other.

FIG. 2 1illustrates and angle-to-angle fold line 24 that
extends axially along an entire length of the body portion 12.
The angle-to-angle orientation corresponds with a gap
between the end pieces 20, 22 increasing from an mnner diam-
cter B, , to an outer diameter B_ , due to a radius or curvature
of the body portion 12 resulting from the folding operation.
The gap may be helptul 1n providing an area through which
air or other fluid can pass during insertion of one or both of the
connectors. The fold line 24 may also be helpiul 1n facilitating
a crimping operation where one or both of the open ends 14,
16 are crimped to a wire 30 or other type of connection where
permanent deformation of the body 1s desired.

The described stamping operation for forming the body
portion 12 1s believed to provide a relatively low cost method
for forming the electrical terminal 10 without having to
machine a groove or other features needed to position a con-
ducting element 32. Other than an entrance where chamiers
34, 36 may be included for smoothness, such as to facilitate
insertion of a pin-shaped connector, the electrical terminal 10
may have a substantially uniform material thickness through-
out. Of course, the illustrated configuration 1s not necessarily
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intended to limit the scope and contemplation of the present
invention as other material, and optionally non-uniform,
thicknesses are contemplated.

The open ends 14, 16 are shown to be cylindrically shaped
to facilitate generating an interference it with a correspond-
ing shaped portion of the first and second connectors. The
terminal 10 and open ends 14, 16 however, are not intended to
be limited to being cylindrically shaped and may be shaped
into any other suitable geometry. The second end 16, option-
ally, may be formed with another connection feature instead
of the illustrated bored end, such as but not limited being
formed as a solid and/or deformable material that may be
welded, aflixed, or otherwise connected to the connecting
clement, including being shaped as a male terminal used for
insertion nto a mating female terminal or as a wire connector
where a wire portion 1s soldered thereto. As such, the descrip-
tion herein sets forth the illustrated embodiment for exem-
plary purposes only and without intending to unnecessary
limit the scope and contemplation of the present invention.

The conducting element 32 may be positioned within the
first open end 14 to facilitate electrical interconnection and
connectivity with the body portion 12. The conducting ele-
ment 32 1s shown to be a coil spring but may comprise any
suitably sized and shaped conducting element 32 operable to
facilitate establishing and/or enhancing the electrical inter-
connection between the body 12 and the first connector 14.
Other such conducting elements may include a conducting
clastomer having suspending micro-wires, braided element,
etc. The exemplary coil spring 32 1s shown to be tubular 1n
shape with an inner diameter C, and an outer diameter C_. The
coil spring 32 may be comprised of any suitably conducting
material and/or resilient material capable of flexing/deform-
ing during connector insertion and thereaiter unflexing, at
least partially, when the connector 1s removed. The resiliency
of the coil spring 32 may be beneficial in preventing tolerance
variations or degradation resulting from repeated use from
causing the electrical connection between the body and the
first connector to become loose or otherwise insecure.

The body portion 12 may be formed to include a coil spring
portion 40, an engagement portion 42, and an entrance por-
tion 44. The engagement portion 42 may have a diameter/
width E , sufficient to generate an interference fit with the first
connector. The coil portion 40 may have a diameter/width S
s1zed relative to the outer and inner diameters C_, C, of the coil
spring to facilitate positioning the coil spring 32 relative to the
first connector 1n a manner that facilitates the desired electr-
cal interconnection with the body portion 12 without requir-
ing an undesirable amount of force to 1nsert the connector.
The diameter S , of the coil spring portion 40 may be slightly
larger than the diameter E , of the engagement portion to
facilitate sertion of the spring, which also may require a
slight compression of the spring 22 during insertion. The
entrance portion 44 may have a diameter/width 1, slightly
larger than the diameter/width E , of the engagement portion
42 to facilitate easier isertion of the first connector.

Opposed sides 48, 50 of the coil spring portion 40 on either
side of the coil spring 32 may be shaped during the stamping
operation to provide a nesting space for the coil spring 32. A
left side 48 may have a diameter/width L, that mirrors the
right side, optionally with the exception of diametrically
opposed portions of the right side where lances 52, 54 are
formed. The lances 52, 54 may be formed by punching, bend-
ing, or otherwise folding portions 56, 38 of the body portion
12 such that a diameter/width L, between the lances 52, 54 1s
less than the diameter/width 1, of the opposed sides 48, 50,
optionally the lances 52, 54 have a smaller radius of curvature
than opposed portion of the other side 48 such that the lances




US 8,342,893 B2

S

52, 54 curve mwardly further. Of course, the lances 52, 54
may have other shapes such as but not limited to a planar or
flat-angled surface. The lances 52, 54 may be helpful 1n
facilitation positioning of the spring 32 within the open end
14. The positioning of the spring 32 within the open end 14
may be easily varied by changing the position of the corre-
sponding lances 52, 54 and sides 48, 50 such that the present
invention 1s able to position the coil spring virtually anywhere
within the body portion 12 without regard to machining com-
plexity.

The body portion 12 may optionally be formed with an
internal passageway 60 between the first open end 14 and the
second open end 16. The internal passageway 60 may estab-
lish a fluid flow path between the first and second open ends
14,16. As shown, the passageway 60 may be shaped such that
its diameter/width P ;1s slightly less than a diameter/width W
of a copper wire portion 62 of the wire 30. This may be done
to provide a stop or other restrain on an insertion depth of the
second connector or to facilitate a removable connection with
another terminal or feature of the second connector, such as to
facilitate removably connecting the terminal 10 to the second
connector when the second connector 1s part of a charging
station or other device.

While exemplary embodiments are described above, 1t 1s
not itended that these embodiments describe all possible
forms of the invention. Rather, the words used in the specifi-
cation are words of description rather than limitation, and it 1s
understood that various changes may be made without depart-
ing irom the spirit and scope of the invention. Additionally,
the features of various implementing embodiments may be
combined to form further embodiments of the invention.

What 1s claimed 1s:

1. A stamped electrical terminal configured to electrically
connect to a connector, the terminal comprising:

an electrically conducting body portion stamped from a

metal sheet, the body portion including a first open end
with a first engagement portion having a first width
suiliciently sized to provide a first mterterence fit with
the connector; and

a resilient conducting element positioned within the first

open end having a first opening sized to provide a second
interference fit with the connector;

wherein the body portion has a uniform material thickness

substantially throughout;

wherein the body portion includes at least one lance to

position the resilient element within the first open end;
and

wherein each of the at least one lance 1s formed by punch-

ing a slot through a thickness of the body portion such
that a side of each slot curls inwardly more towards the
resilient conducting element than a side of the body
portion on an opposite side of the resilient conducting
clement.

2. The terminal of claam 1 wherein the body portion
includes a second open end opposite the first open end, the
second open end having a second engagement portion with a
second width sufficiently sized to provide an third interfer-
ence fit with a second connector.

3. The terminal of claam 2 wherein the body portion

includes an inner passageway for fluidly connecting the first
open end with the second open end.
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4. The terminal of claim 3 wherein the passageway has a
third width, the third width being less than each of the first and
second widths, and wherein the second width 1s less than the

first width.

5. The terminal of claim 1 wherein an entire axial length of
the body portion includes a fold line where opposing sides of
the electrically conducting body portion are bent together.

6. The terminal of claim 1 wherein the resilient conducting
clement 1s a coil spring.

7. The terminal of claim 6 wherein the coil spring applies

more normal force to the connector than the first engagement
surface.

8. The terminal of claim 5 wherein a gap 1s provided along,
the fold line for passage of fluid during 1nsertion of the con-
nector.

9. A terminal for receiving a connector comprising:

a conducting material folded end-to-end to form a body
portion having an open end shaped to provide an inter-
ference fit with the connector; and

a flexible conducting element positioned within the open
end to facilitate electrical connectivity between the con-
nector and the body portion;

wherein the body portion includes at least two diametri-
cally opposed lances to position the flexible conducting
clement within the open end, the lances being formed by
punching corresponding holes through a thickness of the
body portion such that a portion of each punched hole
folds mnwardly to form the corresponding lance.

10. The terminal of claim 9 wherein an inner diameter of
the open end at the interference fit 1s greater than an inner
diameter of the flexible element.

11. The terminal of claim 9 wherein an inner diameter of
the body portion on adjoining opposed sides of the tlexible
conducting element are equal and greater than an inner diam-
cter of the lances.

12. A method of forming a terminal operable for electri-
cally connecting to a connector, the method comprising;:

folding a piece of conducting material to form at least a
partially hollow body portion having an open end shaped
to receive the connector;

positioning a deformable conducting element within the
open end to facilitate electrical connectivity between the
body portion and the connector,

wherein the deformable conducting element 1s a resilient
coil spring;

bending two diametrically opposed sections of the body
portion inwardly to form diametrically opposed lances
that facilitate position the deformable conducting ele-
ment; and

punching an aperture through a thickness of the body por-
tion adjacent the lances.

13. The method of claim 12 fturther comprising positioning
the deformable conducting element within the open end after
folding the flat piece of conducting material to the at least
partially hollow body.

14. The method of claim 12 further comprising positioning
the deformable conducting element within the open end prior
to folding the tlat piece of conducting material to the at least
partially hollow body.

15. The method of claim 14 further comprising folding the
deformable conducting element at the same time as the flat
piece of conducting material 1s folded to form the at least
partially hollow body portion.
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